PEAK DISCHARGE COMPUTATION FORM 4-1

CALCULATED BY:
CHECKED BY:

DATE: PROJECT NAME:

DATE:

AREA NUMBER:
LOCATION DESCRIPTION:

DRAINAGE AREA = ACRES

ATTACH WATERSHED MAP |STATION

STATE PROJECT NUMBER:

TO

MI2

DESIGN RETURN PERIOD:

YEARS

RATIONAL METHOD
1 acre - 200 acres

TR -55
5 acres - 16,000 acres

USGS METHOD
0.1 square miles - 8,371 square miles

TIME OF CONCENTRATION
OVERLAND FLOW
SHEET FLOW

TISh = Min.

INFO FROM WORKSHEET 4-1

REGION RANGES:

CN =
24 hrP = in.
Runoff Depth Q = in.

North: 0.13mi? to 1,516 mi?
South: 0.10 mi? to 8,371 mi?

SHALLOW CONCENTRATED FLOW INFO FROM WORKSHEET 4-2 East: 0.22mi? to 1,486 mi?
Tisc = Min. T. = hr.
REGION:
CHANNEL ELOW INITIAL ABSTRATION (Table 4-13) FROM MAP 4-9
Togn = Min. | o= in. NORTH []
|,/ P=
Te=Ten + Tise + Tieh= Min. SOUTH []
Note: all three flow segements may not be present. UNIT PEAK DISCHARGE q u
USE Tc AND | a/ P WITH CHART 4-7 EAST ]
Rainfall Intensity i = in/hr 2.
y = cfs / mi? /in
C A CA POND AND SWAMP AREAS EQUATION:
Percent of watershed FROM TABLE 4-15
= % OR TABLE 4-16
(Table 4-8) Factor Fj, =
Total .
Eqn:
PEAK DISCHARGE
Weighted Coefficient "C" = Lo
= Ainmi F
C=+ (CA)I+ A dp=0uy( )QF,
Q = cfs dp = cfs Q = cfs

SELECTED DESIGN
DISCHARGE

REASON FOR SELECTION

(BASED ON COMPARISON)

SEE SECTION 4.3.4

cfs




PEAK DISCHARGE COMPUTATION FORM 4-2

CALCULATED BY: DATE: PROJECT NAME:

CHECKED BY: DATE: STATE PROJECT NUMBER:
AREA NUMBER: ATTACH WATERSHED MAP |STATION TO
LOCATION DESCRIPTION:

DESIGN RETURN PERIOD: YEARS
DRAINAGE AREA = ACRES MI?
UNITED STATES ARMY CORP OF USGS METHOD
FLOOD INSURANCE STUDY DATA ENGINNERS DATA 0.1 square miles - 8,371 square miles
FIS DATE: FIS DATE:
REGION RANGES:

COMMUNITY NAME AND NUMBER:

COMMUNITY NAME AND NUMBER:

North: 0.13mi? to 1,516 mi?

South: 0.10 mi? to 8,371 mi?
East: 0.22mi? to 1,486 mi?
LOCATION: LOCATION:
REGION:
FROM MAP 4-9
METHOD: METHOD: NORTH []
RAINFALL RUNOFF MODEL RAINFALL RUNOFF MODEL
] ] soutH [
REGIONAL REGRESSION EQUATIONS REG. REGRESSION EQUATIONS
] ] eastT [
ANALYSIS OF GAGE RECORDS ANALYSIS OF GAGE RECORDS
OTHER (PROVIDE DESCRIPTION) OTHER (PROVIDE DESCRIPTION) EQUATION:
] 1] FROM TABLE 4-15
DESCRIPTION: DESCRIPTION: OR TABLE 4-16
Eqgn:
ATTACH COPY OF SUMMARY OF ATTACH COPY OF DATA OF
DISCHARGES TABLE FROM FIS FROM USACE
Q = cfs Q = cfs Q = cfs

SELECTED DESIGN REASON FOR SELECTION

(BASED ON COMPARISON)
DISCHARGE SEE SECTION 4.3.4

Q = cfs




WORKSHEET 4-1 RUNOFF CURVE NUMBER DETERMINATION

CALCULATED BY: DATE:
CHECKED BY: DATE:

PROJECT NAME:

STATE PROJECT NUMBER:

Hydrologic

Soil Name Group

Cover Description

percent impervious

unconnected/connected impervious area ratio

CN Source

Table 4-9
Table 4-10
Chart 4-5

CN

Area

Weighted CN = Total CN X Area / Total Area

Weighted Curve Number —

one CN source per line

Totals —

Return Period in years
24 Hour Rainfall Depth, P in inches
Runoff Depth, Q in inches

Storm #1 Storm #2

24 hour Rainfall Depth from Table 4-11, or Map 4-3 through Map 4-8
Runoff Depth from Table 4-12 or Chart 4-6




WORKSHEET 4-2 TIME OF CONCENTRATION COMPUTATION

CALCULATED BY:
CHECKED BY:

DATE:
DATE:

PROJECT NAME:

STATE PROJECT NUMBER:

Space for two sections per flow type can be used for each worksheet.
Include a map, schematic or description of the flow segements

OVERLAND FLOW SEGEMENT, SHEET FLOW TYPE
Section ID

Surface description (Table 4-5) |

Roughness coeff. n (Table 4-5)
Flow length L in ft (should be < 100 ft)
2 Yr 24 Hr rainfall depth P in inches (Map 4-3)

Land slope S in ft / ft
Computed travel time T, in hours

OVERLAND FLOW SEGEMENT, SHALLOW CONCENTRATED FLOW TYPE

Section ID

Cover type |

Surface cover coefficient in equation
Watercourse slope S in ft / ft
Average velocity V in ft / s (Chart 4-7)
Flow length in ft
Computed travel time T, in hours

note: overland flow (sheet flow + shallow concentrated flow should be < 200' urban areas, < 400' rural areas)

CHANNEL FLOW SEGEMENT

Section ID

Cross sectional flow area A in ft*
Wetted flow perimter P in ft
Hydraulic radius R=A /P in ft
Channel slope S in ft / ft
Mannings roughness coeff. n (Table 4-7)
Velocity from Mannings equation, Vinft/s
Flow length L in ft

Computed travel time T, in hours

+ =| I

Watershed time of concentration T, in hours I:l




OF

SHEET

PROJECT #

REMARKS

INLET CAPACITY

MO1d SSVd Ad
137NI

Qs

cfs

21

MOTd
d3Ld3DH3LNI

Qi

cfs

20

GUTTER DISCHARGE

H1ld3d
MO1d
d3Lino

feet

19

av3dds
MO1d d311NO

feet

18

a) 4 01y
MOTd
d311NO V1Ol

cfs

17

MO1d SSVdAd
137INI SNOI AFdd

Qs

cfs
16

DRAINAGE COMPUTATION FORM 5-1

INLET SPACING

PROJECT NAME

GUTTER
SECTION PROPERTIES

SNOISN3NIA
137NI

feet x feet

15

3AdAL 137INI

14

HL1dIm
d3Lino

feet

13

3ad0OT1S
SS0dO
AVMAVOd

Sx
ft/ft

12

3dO7Ss
SSOYD ¥31lNo

Sw

ft/ft

11

3d01S 4311N9
IVNIANLIONOT

S.

ft/ft

10

FLOW IN THE GUTTER

VIO=

QlO

cfs

AN3ID14300
440NNy

ALISN3LNI
TIVANIVY

in/hr

min

CONCEN.[ TOTAL
FLOW

SHALLOW

ty

min

TIME OF CONCENTRATION

SHEET
FLOW

ty

min

v3dv
JOVNIVHd

acres

INLET ID.

NOILVLS

d3GNNN
137INI




OF

DATE

DESIGNER
REVIEWER

SHEET

DATE

SELF CLEANING

ALIDOT3A
MOTd 3dId

ft/'s

23

H313NVIA
3dld 40 %ST

0.15D | Vise

feet

22

SYSTEM FLOW
TIME

NOILVHLIN3IONOD
40 3INIL
TIVH3IA0 LSTONOT

te
min

21

JNIL MO 3did

min

20

MOTd
IvOILIdDd3dNS
HO TvOILI™Ho9aNs

SuUB
SUP

19

PIPE FLOW
PROPERTIES

HL1d3d TvOILI|O
MOT4 3did

dcr
feet

18

ALIDOT3A
MOTd 3did

ft/'s

17

H1ld3d
MOT4 3did

feet

16

H313AVIA
3dld 40 %08

0.8D
feet

15

PROJECT NAME

DRAINAGE COMPUTATION FORM 5-2

PROJECT NUMBER

STORM SEWER, HYDRAULIC DESIGN

PIPE PROPERTIES

d313AVIA
3did

feet

14

H1ON31
3did

feet

13

LNIOd
oL

feet

12

1NIOd
NOY4

INVERT ELEVATIONS
UPPER END | LOWER END

feet

11

3d07S 3did
IVNIANLIONOT

ft /ft
10

PIPE FLOW (AT THE FROM POINT)

ViD=
440NNd

QlO

cfs

ALISN3LNI
TIVANIVY

10
in/hr

NOILVHINIONOD
40 JNIL

tc
min

d3aLvINANDDY

CA

acres

CA

LNIWNIHONI

CA

acres

(¢@zaLHoIIM)
LN3I014300
44ONNNY

V3V 39VNIVdd
137INI OL MO14

acres

PIPE ID.

1NIOd
oL

1NIOd
NOY4d

aNnm

10

11

12

13

14

15




OF

DATE

DESIGNER
REVIEWER

SHEET.

DATE

REMARKS

(193)
VEREEINDI
3IAVYO ADYANT

feet

39

(MO3IHO IDYVYHOHNS)
NOILVATT3 dOL
JUNLONYLS

feet

38

(19H)
‘A3 30V49NS
HILYM

feet

37

SSO1
dv3H Tv10l

feet

36

PROJECT NAME

DRAINAGE COMPUTATION FORM 5-3

SSO1 131INI H0
370H SS302V

H aho

feet

35

1IN310144300
SSOT JONIW

K

34 & 57

Adv3aH ALIDOT3A
3dld INFNO3S

MINOR LOSS

Vs 2/ 2g

ft/s

33

3did
LIN3IN3S J04
ALIDOTIA MOT4

Vs

ft/s
32

PROJECT NUMBER

STORM SEWER, HYDRAULIC GRADE LINE

SSOTNOILDI™A

H
feet

31

3dO71S
NOILOIHS

ft / ft

30

H19ON31 3dId
LININO3S

Ls

feet

29

MAJOR LOSS

MOT4 3did
LININO3S

Qs

cfs

28

43 13WvVIA 3did
ININO3S

Ds

feet

27

EIE!
JOV4dNS 31V
1371N0 3did

feet

26

ININOFS INTFHHINDO
VOILIdOd3dNS
dO TvOILIdOaNs

SuUB
SUP

25

13aavi
137NI

24

3NIT

10

11

12

13

14

15




OF

DATE

DESIGNER
REVIEWER

SHEET.

DATE

REMARKS

1N3101443020
SSOT HONIN

57

(NIVD ADH3ANT)
dOLOV4 ONIHON3G

Ce

56

4010v4d MO1d
ONIONNTd

55

LOSS

MOTd
ONIONNTd
40 3ONvV1SId

PLUNGING FLOW

feet

54

MOTd IAILVYIIS
404 J010vd

53

SINIWO3S
A3ZATVNVY
N3IIML3d
JTONY

deg
52

PROJECT NAME

DRAINAGE COMPUTATION FORM 5-4
STORM SEWER, MINOR LOSSES

PROJECT NUMBER

MOTd
ddld INJFWNO3S
ANV3IHLSdN LX3IN

RELATIVE FLOW LOSS

QNS

cfs
51

MOTd
3dld LINJNO3S

Qs

cfs

50

d313NVIA 3did
404 ¥010vd

MOTd JINSS3dd

Co

49

LOSS

d313AvId
adld INJFWNO3S
ANV3IHLSdN LX3IN

PIPE DIAMETER CHANGE

DNS

feet

48

H1d3da moTd
404 J010vd
30V4dNS 3344

Cy

47

137NI
d0 310H OOV
NI H1d3d MmOoTd

FLOW DEPTH LOSS

feet

46

'44300 SSO1
dv3H VILINI

Ko

45

d313AvId
3dld LINJNO3S

Ds

feet

44

ATONV
MOTd NI IONVHO

INITIAL HEAD LOSS

deg

43

d313AVId IT10H
SS300V
dO HLAIM 137NI

feet

42

1ININDIS NVIHLSdN
IX3IN TvOILIdOd3dNS
40 VoLLI-™oans

SuUB
SUP

e

13aavi
137NI

40

3NIT

10

11

12

13

14

15




DRAINAGE COMPUTATION FORM 6-1 PROJECT NAME DESIGNER DATE SHEET OF
DITCH HYDRAULIC DESIGN PROJECT NUMBER REVIEWER DATE E— —
LOCATION DITCH FLOW (AT THE END STATION) DITCH PROPERTIES DITCH FLOW MIN. FLOW
PROPERTIES VEL. (0.5 ft/s)
< TIME OF =
w = CA CONCENTRATION | 4 Zw E w w O |nE €< w ? wp| B =
x uw = Ox | o> | zZ0o o a o w zZ |nZy, s o > w sSw| o >
~Z z < o & a a Z2 |2E |k < | 8O s o) o) a S |wu! T Saor E @ S0y | L 1 9k
Z 0 n Q@ i o5 = = = > x> <o | o= S5 par pr > = Z09 = S<FE o = Skl ZE oo
O E z E Q z = & < & < g |2z | z0 | R s N 7] = 2 |TE2 2 o =3 o] 0 00| 0o o
M < o< < z > 3 s 3 w | 2w |5 Ex o w N2 =] I |0nz w Xpuw ] x XSx| pu L
o = = 2 Suw | 2 | 2 2 F <E | g [CR9) = o o o O Swz fa) <20 w < <x<| wo Ow
n n = x O & 5 & 5 Qz | xz Z = = [e) < a E |0oo< =3 S w Shu| a EsS
4 © z o z 3 4 9a o] - @ a |xo= < I eIl o a
a ¢ < o » n| g
A C ACA | XCA At Xt. | 2-yr.or i Q S n d \% T 1/3d | Vi
acres acres | acres min min 10-yr. | in/hr| cfs ft/ ft feet feet feet ft/s psf psf feet ft/s
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

*Ditches shall be designed for a 10-year (10%) storm. If permanent matting is used, then the 2-year (50%) storm shall also be analyzed for the non-vegetated state.




DRAINAGE COMPUTATION FORM 8 - 1

PROJECT NAME

STATION

DESIGNER DATE
CULVERT DESIGN PROJECT NUMBER REVIEWER DATE
OUTLET CHANNEL TAILWATER EL poADwAY
RETURN PERIOD TW OR NORMAL DEPTH o SUBGRADE DRAWING DEPICTS
DESIGN STORM ws OUTLET CONTROL
CHECK STORM Hy
ho
CULVERT FLOWS EL, ACTUAL PIPE LENGTH TW or dp, "i'rra"d‘"
RETURN PERIOD S, So PIPE SLOPE dq‘*' D or dat D
DESIGNSTORM | | | o e e e — —— e o —_——— 2
HORIZONTAL PIPE LENGTH = L / EL
CHECK STORM
INLET
CULVERT DESCRIPTION m CONTROL OUTLET CONTROL
i 2 |28 [0 ST T E 7 T -] 28§
w o = Fo |-G oF | B a w = 4w ok |+~ i
S wl % |33 |5c |Y25|chY| &y [ezs| FE | 28 [Bxrg| 2% |933] 3% | 5k
ox%| 2 | 25| 5k |ZoE|E2Z| 2f |gELs| =3 | &2 |828Y| £3 |Z3E| £ | &8 REMARKS
MATERIAL, ENTRANCE, 9T O <i | 2% |<°8|535| Sz |QL2Y| 2o | & |2co3| FO |<FE| &L | 21
ROUGHNESS L] = ST | 24 |250|2x=z| E- [g°B8%| o2 | £o |gTEC| JE |E40| O0F | ©°5
2 T o > 6 e =a z o |¥ F = 2
2
®]
Q | Huax |[HW/D| HW,; [TW.d,| d¢ ho, Ke He | LS, | HW, | HW %
cfs ft ft ft ft ft ft ft ft/s

RECOMMENDATION:
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